Nucleotide sequence of an alternative glucoamylase-encoding gene (glaB) expressed in solid-state culture of Aspergillus oryzae.
The DNA (glaB) and a cDNA-encoding glucoamylase produced in solid-state culture of Aspergillus oryzae were cloned using oligodeoxyribonucleotide probes derived from internal amino acid sequences of the enzyme. Comparison of the nucleotide sequences of a genomic DNA fragment with its cDNA showed the glaB gene carried three exons interrupted by two introns and had an open reading frame encoding 493 aa residues. The 5'-flanking region had a TATA box at nt -87 from the start codon and two putative CAAT sequences at nt -276 and -288. The glaB gene shared 57% homology at the aa level with the glaA gene which was cloned previously from A. oryzae. Interestingly, the glucoamylase encoded by the glaB gene had no C-terminal domain such as that proposed to have starch binding activity in Aspergillus glucoamylases. Introduction of cDNA of the glaB gene to Saccharomyces cerevisiae caused the secretion of active glucoamylase to culture medium and introduction of the glaB gene to A. oryzae increased glucoamylase productivity in solid-state culture. Northern blot analysis showed the glaB gene was expressed in solid-state culture, but not in submerged culture.